SUMMARY

Surgical Preparations
Experiments were performed on adult mongrel dogs under intravenous pentobarbital sodium anesthesia (35-40mg/Kg).
The trachea was intubated for artificial positive pressure respiration with air. The upper 8ribs on the left side were removed. The anterior aspect of the heart was exposed by pericardiotomy. The proximal segment of the anterior descending branch of the left coronary artery was dissected free of surrounding tissues and a screw clamp was placed on it for constriction or occlusion.
A catheter 1mm in external diameter was introduced in retrograde fashion into a peripheral branch of the anterior descending branch to monitor the peripheral blood pressure. Another catheter was inserted into the right femoral artery to monitor the systemic blood pressure. In several occasions, a catheter was introduced into a small branch of the circumflex branch to monitor the pressure of the non-constricted coronary artery. A strain gauge arch was sewn to the anterior wall of the left ventricle distal to the screw clamp to measure the active force achieved by the region of the myocardium. The force was expressed as left ventricular tension. The right cervical vago-sympathetic trunk was transected and the vagus trunk was dissected free of the sympathetic trunk. The cut peripheral end of the vagus trunk was placed on bipolar electrodes and a train of square-wave electrical pulses (1msec, 20HZ, 20v, and for 10sec) was applied on it before and during coronary constriction or occlusion in 23 fiber preparations in 23dogs. The action potentials evoked by vagal stimulation were recorded with peripheral blood pressure of the coronary artery and left ventricular tension on continuous film strips. At the same time, the action potentials were triggered to a square-wave generator and the output was integrated by a pulse-integrator. The height of the integrated record indicated the number of the action potential per second and was expressed as impulse/sec. Classification of the fibers that responded to vagal stimulation was made by comparing the spike height, spike duration, and configuration of vagally evoked potentials with those evoked by stimulation of the ansa subclavia.14)
3. Recording Efferent Sympathetic Nerve Discharges The left inferior cardiac nerve which run the junction of the left atrium and the pulmonary veins was transected and the cut central end was placed on bipolar electrodes to measure the action potentials of the efferent sympathetic nerves to the heart in 5dogs. The right cervical vagus nerve was stimulated with the same train of electrical pulses to observe its effect on efferent sympathetic nerves to the heart. 4 The femoral arterial pressure pulses were used to trigger a square-wave generator and the output was integrated by a pulse-integrator to measure heart rate.
Administrations of Chemicals
Vagal stimulation was performed before and after the injections of 0.5mg/Kg phentolamine into the left jugular vein in 4dogs which were used for recording afferent discharges. In our preliminary study, the injections of the agent during coronary constriction frequently resulted in ventricular fibrillation. Therefore, the peripheral blood pressure of the constricted coronary artery which was reduced by the agent was elevated to the level of before the injection by constriction of the descending thoracic aorta. This procedure prevented occurrence of ventricular fibrillation.
Vagal stimulation was performed before and 7-10min after the injections of 0.3mg/Kg propranolol in 4dogs which were used for recording the afferent discharges. Vagal stimulation was also performed before and after the injections of 0.5mg/Kg atropine in 3dogs which were used for recording the afferent discharge.
Vagal stimulation was performed before and after the injections of 0.5mg/Kg phentolamine, 0.5mg/Kg propranolol, and 0.5mg/Kg atropine in 5, 5 and 2dogs which were used for recording coronary blood flow, respectively. served after cessation of stimulation ( Figs.1 and 3 ). Quantitative examination of impulse frequency during stimulation could not be made due to stimulation artifact. After control stimulation experiments, the anterior descending branch was constricted so as to reduce its peripheral blood pressure below the control level but over the level of during occlusion. Constriction of the branch caused an abrupt fall in its peripheral blood pressure. The pressure, however, rose up gradually and attained a stable level in a few minutes. This stable level was called the level caused by constriction. The magnitude of fall in pressure was expressed as percent fall. Left ventricular tension was also reduced by constriction, however, it was gradually restored. Vagal stimulation was performed after the coronary blood pressure became stable. Percent fall in mean coronary blood pressure during constriction was 60-85 in 10 fiber preparations. In these preparations, the magnitude of fall in systemic blood pressure and decrease in heart rate during vagal stimulation were not different from those of control stimulation experiments. Although systemic blood pressure returned to the control level immediately after cessation of stimulation, coronary blood pressure did not return to the level of before stimulation and maintained a lower level for up to 7min. Left ventricular tension was in coronary blood flow. The flow, however, returned to the control level and overshot immediately after cessation of stimulation. When the coronary blood pressure was lowered by constriction, on the contrary, the blood flow did not return to its level of pre-stimulation and continued to decrease for several minutes (Fig.4) . Responses of systemic blood pressure and the pressure of the non-constricted coronary artery were not different from those of the control stimulation experiments. The decrease in coronary blood flow was accompanied by systolic bulge and a fall in coronary blood pressure. Surface electrocardiogram was recorded in several preparations. Elevation of ST segment and an increase in amplitude of T wave were observed after The relationship between percent fall in mean coronary blood pressure induced by constriction and the duration of decrease in blood flow of the constricted coronary artery induced by vagal stimulation .
Lower half:
The relationship between percent fall in mean coronary blood pressure induced by constriction and the duration of systolic bulge induced by vagal stimulation.
In this half are included the results in the preparations which were used for recording afferent fiber discharges. cessation of control stimulation. Their duration was 8-42sec. During constriction, on the contrary, the duration of elevation of ST segment was up to 12min and the amplitude of T wave was reduced after cessation of stimulation (Fig.7) . The relationship between percent fall in mean coronary blood pressure and percent decrease in coronary blood flow induced by constriction was examined. The relationship was expressed as Y (percent fall in mean coronary blood pressure)=16.6X0.3528 (percent decrease in coronary blood flow). Systolic bulge was produced when percent fall in mean coronary blood pressure became over 75. On the other hand, vagal stimulation produced systolic bulge when percent fall in mean peripheral coronary blood pressure became over 25 (Fig.5) . The duration of decrease in coronary blood flow induced by vagal stimulation became longer when percent fall in mean coronary blood pressure induced by constriction became larger. Also, the duration of systolic bulge induced by vagal stimulation became longer when percent fall in mean coronary blood pressure induced by constriction became larger (Fig.  6) . The relationship between the duration of decrease in coronary blood flow and the duration of systolic bulge induced by vagal stimulation was expressed as Y (duration of systolic bulge)=1.213 X (duration of decrease in coronary blood flow)-0.1819, r=0.9407.
In 2 preparations, vagus trunk was stimulated with electrical pulses (1msec, 5Hz, 10v. and for 10sec). The fall in systemic blood pressure during stimulation was very slight and the decrease in heart rate was up to 25% of the control value. In these experiments, the coronary blood flow increased during stimulation. After cessation of stimulation, the blood flow decreased slightly and systolic bulge was of short duration. A: Before coronary artery constriction. B: Vagal stimulation during coronary artery constriction.
C: Vagal stimulation after administration of 0.5mg/Kg phentolamine.
The descending thoracic aorta was occluded to elevate the coronary blood pressure to the level of before the administration of the agent. Systemic blood pressure fell due to aortic occlusion. Heart rate was not recorded. The down-ward arrows indicate vagal stimulation. The effect of vagal stimulation during coronary artery constriction was examined before and after administration of 0.5mg/Kg phentolamine. Excitation of the afferent fibers was suppressed by the agent in all preparations. Pretreatment with propranolol also suppressed excitation of the fibers induced by vagal stimulation (Fig.8) .
On the other hand, pretreatment with 0.5 mg/Kg atropine eliminated excitation of the fibers induced by vagal stimulation.
5.
The 
